
HUMAN FACTORS AND TRAINING ISSUES IN CFIT
ACCIDENTS AND INCIDENTS

Capt. Daniel M autio
Sec~tary, Flig@Safety and Human Factors Study Group, ICAO

INTRODUCTION

Controlled fli@t into tenain (CFIT) accidents and incidents are those in which an airaaft, under the
control of the crew, is flown into tenain (or water) with no prior awareness on the part of the crew of the
impending disaster (Wiener, 1977). Recent statistics su~st that close to 45% of aircraft losses during the
period 1979-1990 can be accounted under this category (Fligkt Safd-y Foundation, 1992). This has led major
interriatioml organizaticm, inclnding the International Civil Aviation Organization (ICAO), the Fli@ Safety
Foundation (FSF) and the Inta-natioml Air Transport Association (IATA), to multiply their endeavors
destined to reduce CFIT accklents and inciients.

Concern over CFIT occurrences was f~st refkcted in regulations aft= a B-727 strwk a mountain durjng a
non-preciskn approach to Dunes, Vir&la. A premature descent was attributed to ambiguous p ilot-contmller
cormmnications and unclear information in the approach chart (NTSB-AAR-75-16). This was one in a series of
acciients in which otherwise airworthy aircraft were flown into the surface by prop erly cetilcated fli@ crews.
ImpCementationof the Ground Proximity Warning System (GPWS) requirement for lar~, turbine-powered
airplanes en-d in international opemtions (lCAO Annex 6, 197~ and its ground counterp art, the M inimum
SafeAltitude Warning (M SAW) as a feature of the automated radar terminal system (ARTS-3), were deemd the
solution to preclude this type of accidents (Loomis and Porter, 198 Z). Althou@ GPWS has reduced the
incklence of CFIT occurrences, on balance it is a fair assessment that it has falkn short of fidiilling the
expectations with which it was introduced. Slatier (1993) provides an excellent account of the shoticomin~ in
the introduction of the GPWS as well as opemtional solutions to improve GPWS effectiveness as a safdy net.

Duringthe 1980’s, enthusiasm regarding Humm Factors led industry efforts to try to fmd solutions to
CFIT occurrences through enhanced flight crew performance The accident in which a DC-8 crashed during
approach to Portland, Oregm, after running out of fbel (NTS’B+4AZ?-797),was one of several approach and
landing CFIT occurrences attributed to breakdowns in fli@t crew cootiination and discipline. It acted as a
triger. Dedkated Human Factors trarning for flig$t crews, namely crew resource management (CRM) and Lino-
Orknted Fli@ Training (LOFT) (Cooper, White and Laulxr, 197% Lauber and Foushee, 1981; Orlady and

Fou.sheej 1986 Helnu-eich, Kanti and Wiener, 1993), emphasizing the need for impmved intn+cockpit
comrmnication, exchange of relevant opemtional information and situational awareness boormd acrem the
airlines. This was accompanied by the inevitable exhortations about cockpit disap line and professional
behaviour, elusive terms which escape sound definition and only generate uninmginative solutions with rather
dubkms results. As with GPW~ altbou~ the contribution of CRM and LOFT to aviation safdy has been
monumental, the p evasiveness of human error in CFIT occurrences su~sts that Human Factors training is only
a partial solution to CFIT occurrences.
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Reducing CFIT occurrences requires recognition that such acckfents and incidents are system-induced
(Wiener, 1977), i.ev they are generated by shortcoming in the aviation system, including deficiencies in the
organizations which constitute it. The accident in which a DC-10 crashed into an active volcano in Antarctica
(AirmrfiAcctient Report No. 79-139) because of inccxrect cooniinates in its computer-generated fli@t plan has
been asserted as an example of these shortcon@s and the systemic nature of CFIT occurrences (J@@z, 1981;
?%tte, 1984; Johnston, 1985; Mcfwlane, 1994. Depbying people and fimds -- always finite re.wuves -- in
furthering regulations, design or trahing will not liiely improve CFIT statistics. Remedial and reform actbns
(Reason, 1999 aimed at reducing CFIT should address system failures and organizational deficiencies, sin=
these are the areas where the gpatest gains in sa.fktyimprovement canbe realised.

BACKGROUND

In dealing with CFIT occurrence% the industry followed a time-honoumd approach. Upon observing one
particular safety defkiency (CFIT), remedial action directed to opemtional persome~ essentially backwards-
looking and aimed only at that def~iency led to regulations (Anmx 6 and others), des~ (GPWS and M SAW)
and training (CRM and LOFT). Remedial actkm based on regulations, design andtraii.ng has world reasonably
well in the p ass whik the level of technology aviation empbyed to achkve its prodnct ion goak (trmsportation
of people and goods safely and efficiently) was relatively low, and the intcmctions between people and
technology simple and predictable On the other hand the relatively unsophisticated level of technology utibed
up to the 70’s imposed considembk limitations on system goals, which in turn denied the system opportunities
to foster human error. Examples of these limitations inclnde, among othtrs, simple air trtilc control systems,
high weather min~ opemtions restricted to visual conditions, flexible schedules, shorter leg+, more layovers
which alleviated circadian dishythmia and simple equipment, transparent in use, demanding bask cognitive skills
and respondingto simple, well-rehearsed mental models.

Although systemic elenxmts can be found in acckknts and inckkmts since the beginning of aviation,
humm em(x-in those times of low technology was more a consequence of operational personnel impmperly
applying their acquired knowledge and skills -- or not applying them at all -- becwe of shortcornin~ in
equipment design, defkient training or silmt regulations rather than induxd by stringent system dernmds.
Within this context, strmgthenhg or addrng local defmses (Mawino, 199.2) through regulations ales@ or
training appeared a sensible approach to folbw. Such an approach provided considerabk yiekis and elevated
aviation to its status as the safest mode of tramp ortation. The piti%llbehind this pro~ess is that every sin~e
piece of equipment designed and conceived to provide wider berth to hurnm error eventually impgsed greater
demands over the very hurnms they were supposed to alleviate, by increasing system production demands.
Technical advmces are never used to increase the safdy of the aviation system as a whok by creating wider
saf@y maqj.ns. They areused to strcfch system limits, leaving safdy ma.qjns lar@y unclnngixl.

Aviation in the 90’s has become an extremely complex system. It is also very sensitive, in the sense that
even the smdest interference can lead to catastrophe consequences. In the quest to minimise humm error and
maximise production, high-technology has been introduced in lar~ scak. Those who watched this intmduct im
with imprrtial jud~ent suggxt two bask flaws in it: (1) such introduction was technology driven rather than
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lmrnan-cent~d (BiWzgs, 1992), and (2) it stopped shoti at the micro rather than at the macm level of system
design analysis (Me.shkati, 199.2).The consequence of the first point is that technology, rather than eliminating
human error, has merely displaced it (Wiener, 1988). The absence of macro analysis in the introduction of
technology makes the system complicated and difficult to grasp conceptually rather than simple and easy to
understand. New high technology is inherently opaque. The consequences of the inttract ions arqong people,
technology and oth~ system components in the safety of the system remain lar@y unknown (Reason, 1992).

People and technology interact at each human-machrne interface. Both components are highly
interdependent, and op crate unda the primip le of joint causation (Pidgeon, 1991), i.e. people and machines are
affkcted by the same causal events in the surrounding environment. Furthermore these inttzactions do not take
place in a vacuum, but within the context of organizations, their goals, polkies and procedures (Bru=ink, 1999.
Undastandrng theprincip Ie of joint causation and the influence of the orgmizational context up on the aviation
system op emtions is central to understanding CFIT occurrences and their prevention. Obsa-ving joint causation
will avoii the p iecemeal approaches based on design, training or regulations which have p Iag_tedpast safety
initiatives. Looking into the organizational context will p errnit to evaluate whether organizational objectives and
~ak are consistent or conflictingwith the design of the organization, and whether the opemtional personnel has
beenprovided with thenecctwuy mean+to achieve such goak.

DISCUSSION

The success of the windshear training aid package (l+L4, 198~ in reducing windshear-rnduced accklents
has lured the aviation community into adopting similar approaches to otha obsaved safety def~iencits. The
recently produced takeoff training aid package (FX4, 1992) stands as a good example, and it will undoubtedly
contribute in reducing abotied takeoff, ovem.maccidents. Not surprisingly, many advocate for a training paclcqy
to reduce CFIT occurrences. It is asserted, however, that neither technical nor Human Factors training are the

solution to reduce CFIT statistics. Furthermore any CFIT training p ackage would be redundant with existing
training curricula and therefore an unnecessary and unproductive waste of resources.

.

The success of the windshear -- and hopefhlly the takeoff -- training aids resides in the fact that both
winckhear and abotied takeoff occurrences are sp ecific situations, with inlwent factors which can be punctually
adchessed. In both cases specific knowledge must be acquired, specific skilk have to be developed and mental
models must be revised. Examples of such punctual knowledge include undtrstandrng the dynamics of
windshear, the consequences in terms of aircraft performance as well as the aerodynamics involved in an
encounter, the certification conditions behrnd demonstrated talmff distances, the sequence of controls selection
or movements, etc. Specific skills must be developed and mental models changed to fly at high body angks, to
“fly the stickshaker”, to apply maximum braking etc; impmp er application of punctual knowledge or skins
specific to these situations may triggeroccurrences.

The~ are no factors inherently specific to CFIT occurrences. All the factors listed as contributing to
CFIT occurrences (SWter, 1993) are currently adchessed by existing training curricula: navigational errors, non-
compliance with approach or departure procedures, altimeter setting errors, misinterpretation of approach
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procedures, limitations of the flig$t director/autopilot, etc. All these factors are addressed either durhg ground
school or simulator training. Those factors not covered by technical training are included in CR.M training
maintenance’loss of situational awanaess, defiiient intro-cockpit intaactio~ fli$N crew communications etc. A
dedkated training package wouki be a mea~e contributim to reduce CFIT occurrences.

The answer to CFIT occurrences lies in looking at them born a systems persp ectivq and act upon the
Iatent failures which have stipped into the syst~ ready to combine with operational p ersonnel act ive-faihwes
and, further compounded by adverse environmental conditions, may combine to produce an accident (l?eason,
1999. Examples of these latent failures include poor strategic planning of opemtions, absence of cltxr channels
of cornnmnication between management and op emtiorudp ersonnel (a wideiy kumnted but seldom acted up oq
typ kal system failure), defiiient sta.mktrdopemtional procedures (a direct consequence of the afomnentioned),
corporate objectives which are difficult or impossible to achieve with existing rescwrces and corporate goals
inconsistent with dechred saftfy @ak, among others. It is impossible to act upon a problem unless awareness
about it is gained. Thtmfore, it is advanced that the f~st answer to reduce CFIT occurrences is education,
Education and trafiing are term loosely used among opemtional personnel. They are, however, quite distinct
and certainly not interchangeable (ICJO, 1989). While familiar with training opemtiord personnel is sekkm
exposed to education, since it is assumed that it forms part of the bask individualbagiy~ everyone carries befm.
being hired. Given the complex and opaque nature of to~’s avi~ion syst~ it has been suggxted that it is
time to revkw the need to further education in aviation (Kanbwitz, 199~.

Rather than a ~ what is needed to decrease CFIT events is an educational packags,

dinzted both to management and opemtional personnel, to acquaint them with the concepts of high technology
sy stern failures, how they manifkst through organizatimal def~iencies, how they may lead to incklents and
accidents and the ways to cope with them The secmd answer is to take into acca.mt Humm Factors
considerateims during system design, both at the micro and macro level. At the micm level, the Humm Factors
analysis must w beycnd knobs and disk in the traditional ergonomicsense, towwds the more complex co~t ive,
M&matiowprocessing and commmicatian processes between people and between people and technology. At
the rnacm Ievt$ the interface between the humm-machrne sub-system must be considered within the context of
the aviation system as a whok, inckding the declared system goak and the resources allccated to achkve them
If education takes place, this seared step is perl&ctly achiwable.

A CASE STUDY

On 15 November 1975, a Fokker F-28 Mkl 000 with six crew mernkers and sixty-five passengers on
board crashed whik attempting to land following a circling non-precisim night approach in poor weather
conditions at Concordia, AI-gentina (Exp.No.xzkx, JL4AC).In a “textbook” appmch and landin~ CFIT accfient,
the aim-aft hit the densely forest~ sloping terrain less than one mile short of the inttmded landing runway. The
aircraft was completely destroy @and althou@ thers were three injured (one of them the captain) thm were no
fatalities. The investigating agmcy took the view that the accident was attributable to pilot error. The pilot was
fined by the civil aviation autlmrity and demoted by the airline. Eventually -- and at%r duly receiving additional
training -- he was re-rnstated to captaincy. Less than appropriate consideration was given to the dif%cultiesof
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the imnmliate environment, replete with visual illusion-inducing conditions and with precarious navigation and
approach aids. Neither did the investigatkm addressed the reasons whid induced the crew to attempt an
approach in such adwxse conditions. The saft%y and prevention lessons which might have been learnt were
effectively burkd by the honest, but undoubtedly misdirected invest igation, limited to the cockpit activities
immediately preceding the accident.

When looking at this acciient from an organizational perspectiv~ multiple latent failnres within the
airline become evident. The most obvious organizational def~iencies include lack of strategic p laming regarding
the F-28 opemtion and incompatibility between the corporate w als assigned to the F-28 fleet and the resources
provided to achieve them The F-28 had recently been introduced into the airline and the process had been
p lapped with problems, including the adequacy of the qualifications of the airline training staff as well as the
stability of the training organization. Ground school was conducted in-house with inappropriate means and with
scant consideration paid to the fact that student captains had no previous jet expe,ience and student frst offiers
were beinginducted into the airline.No fli$t simulator was available at that timq so dl training was conducted
in the aircraft, with its i.n.krent limitations. Line+indoctrinationwas hurriedly completed due to the pressing need
for crews to meet an ambitious commrcial schedule, notwithstanding the mentioned lack of jet exptrience.

Management’sinability to establish clear lines of communicat ion with op emtional p ersonnel was another
serious organizational def~iency. This translated into deficient crew scheduling and pairing impmp er
consideratim to environmental and equipment limitations when scheduling regular cornrmrcial services into
destinations with doubtfi.d infrastructures andunfiiendly environments and, most important, an absolute lack of
guidance to fli~t crews in term of standard opemtional procedures as well as the limitations inherent to the
operations. Because of these deficient lines of corrnnmications, newly qualified fli@t crews had no clear
guidance as to which were the opemtionalbehaviours management exp&ted from them This lack of guidance --
and support -- has been recqgized as an organizational failure which contributes to flawed decision-making by
op emtionalpersonnel (.ik?o.shansky,1992).

Lack of strategic planning incompatible wak, failure to commmicate goak and to properly train
personnel to achtive them are but a few exarq?les of latmt failures. They generate working environments rep kte
with conditions which foster human errcr. Most important, such environments oftentimes make violations
inevitable if tasks are to be achiwed. An example of violation-producrng conditions are those air traffic control
procedures which gena-ate nuisance GPWS warnings. Unless revised, they force crews to ignore warnings,
the~by generatingviolations to opemtional orders to fullil such procedures. Eventually environment or task
conditions which generate errors and violations leadto system-induced accidents. Accident databases are rep We
with CFIT occurrences which support this contention.

CONCLUSION

When looking for solutions to CFIT occurrences, it is imperative to think in collective rather than
individual term (llea@, 1993. It is naive to brand an entire professional body as being mainly responsible for
aviation safety. It is equally impmsible to anttiipate the many dis~ises human error may adopt to bypass even
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the most cleverly designed safety devkes. Lastly, it is an unattainabk goal to eliminate all system det%iencies
leadingto acci.ients.

The solution rests in securing a maximum level of system “safi%yfitmxs” (Reason, 1992), by working
upon kdmt system failures, such as incompatibk goals, poor communication, inackquate control, training and
maintenance defxiencies, poor operating procedures, poor plaming and othtr orgmizational def~iencies which
modern accident causation app reaches syndicate as responsible for disasters in hightethnology systems.

Ptx%dic checking of these system “health condition” markers and continuously actioning upon them
remain the singJemost important keys to reduce CFIT occurrences.


	Next Section: 
	RTSec5: 
	MAIN: 
	NEXTPG: 


